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Dear Madam: 

Claire M. Coeshott, residing at 875 South Josephine Street, Denver, Colorado 80209 
80027, declare as follows: 

I am currently employed in the capacity of Director, Vaccine Technologies by RxKinetix, Inc., 
the assignee of the referenced U.S. Patent Application. 

The attached Exhibit A is a summary of my technical qualifications. 

The attached Exhibit B summarizes some tests (identified as Examples 1 1-16 for convenient 
reference) performed by me or by others at my direction concerning compositions for delivery of 
antigens. Examples 11-16 presented in Exhibit B concern formulation and testing of antigen delivery 
test compositions in which the antigen is formulated in an aqueous liquid with an adjuvant material 
and a polymer of a type and in an amount to impart reverse-thermal viscosity behavior to the 
composition. Antigens subject to the testing include tetanus toxoid (TT), diphtheria toxoid (DT) and 
recombinant anthrax protective antigen (rPA); adjuvant materials tested include those containing 
chitosan or CpG dinucleotide motifs (CpG); and the polymer for all tests is Pluronic® F127 polymer. 
Studies in mice compared the performance of these test compositions as compared to comparison 
compositions in which the antigen is differently formulated. Results of these mice studies are 
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discussed in Exhibit B, with tabular results of mice antibody response data for Examples 12-15 being 
presented in attached Exhibits C-F. The results of the mice studies presented in Exhibits B-F 
demonstrate a high level of antibody response to the test composition, and with the antibody response 
to the test composition most often being both fester to develop and attaining a higher level than the 
antibody response to the comparison compositions, as indicated by antibody assays. The attainment 
of a higher level of antibody response is obviously important. Perhaps more important, however, is 
the fester antibody response to the test compositions. In a high-risk situation, such as an epidemic, 
development of quicker immunization response following antigen administration may mean the 
difference between someone surviving or not surviving the situation. This more rapid response to 
immunization is surprising as it might be expected that administering the antigen in the reverse- 
thermal viscosity composition would delay distribution of the antigen to the relevant cells of the 
immune system, thus slowing any immune response, 

Example 1 1 presents a general procedure for preparing formulations and for performing and 
obtaining antibody assays to determine antibody response. Examples 12-16 discuss preparation of 
specific formulations and mice studies on those particular formulations, generally as described in 
Example 1 1 except as noted. 

In Example 12, test compositions with TT are formulated with 16.25% (w/w) Pluronic^Fn? 
polymer and with varying amounts of an adjuvant material containing chitosan (0.5, 0. 17, or 0.05% 
(w/w) of the adjuvant material). Comparative compositions with TT are also formulated with only 
the adjuvant material or with only the polymer. The test compositions demonstrate higher IgG 
antibody response at both two weeks and at five weeks following a single subcutaneous 
administration of 0.5 Lf TT than the comparable comparative compositions, as clearly summarized in 
the following table, which provides data for geometric mean and average IgG antibody titers in serum 
samples from the mice studies on the different compositions. 
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Chitosan 
Adjuvant Material 
Content 


I IgG Antibody Titers - Geometric Mean and (Average) 


Test Comp. 
With Both 
Adj. Mtl. & Polymer 


Comparative Comp. 
With 
Only Adj. Mtl. 


Comparative Comp. 
With 
Only Polymer 


Two Weeks Following Administration 


0.5% (w/w) 


413 (445) 


162 (396) 




0.17% (w/w) 


497 (665) 


337 (467) 




0.05% (w/w) 


252 (271) 


215 (236) 




0% (w/w) 






27 (56) 


Five Weeks Following Administration 


0.5% (w/w) 


14J132 (18,836) 


4748(5403) 




0.17% (w/w) 


11J201 (13,194) 


9,119(11,442) 




0.05% (w/w) 


5J437 (7,055) 


4,862(6,165 




0% (w/w) 






122(289) 



As summarized in the above table, the comparative composition formulated with only Phronic®F127 
polymer, and no adjuvant material, performed poorly. Comparative compositions formulated with 
only the adjuvant material, and no Pluronic® F127 polymer performed better than comparative 
compositions formulated with only Pluronic® F127 polymer, but the test compositions, formulated 
with both the adjuvant material and the Phrenic* F127 polymer, performed the best. 

In Example 1 3, test compositions with TT are formulated with 16.25% (w/w) Phironic® F127 
polymer and with 20% (v/w) adjuvant material containing CpG. Comparative compositions with TT 
are also formulated without the Pluronic® F127 polymer, but with the CpG-containing adjuvant 
material with and without the addition also of glycerol or incomplete Freund's adjuvant (IFA). The 
test compositions demonstrate higher IgG antibody response following a single subcutaneous 
administration of 0.5 Lf TT than the comparative compositions. It is of particular interest to point 
out that IFA is considered a "gold standard" for adjuvants used in immunization of experimental 
animals and that the test composition is an improvement. In Example 14, test compositions with 
TT are formulated with 16.25% (w/w) Phironic® F127 polymer and with various amounts of an 
adjuvant material containing CpG (20, 6.7 or 2 % (v/w) of the adjuvant material). Comparative 
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compositions with TT are also formulated with only the adjuvant material or with only the polymer. 
The test compositions consistently demonstrate higher IgG antibody response at two, four and eight 
weeks following a single subcutaneous administration of 0.5 Lf TT than the comparable comparative 
compositions, as clearly summarized in the following table, which provides data for geometric mean 
and average IgG antibody titers in serum samples from the mice studies on the different compositions. 



CpG 
Adjuvant Materia! 
Content 


IgG Antibody Titers - Geometric Mean and (Average) 


Test Comp. 
With Both 
Adj. Mtl. & Polymer 


Comparative Comp. 
With 
Only Adj. MtL 


Comparative Comp. 
With 
Only Polymer 


Two Weeks Following Administration 


20%(v/w) 


6,974 (7,705) 


5,287 (5,792) . 




6.7% (v/w) 


1,761 (1,969) 


476 (554) 




2% (v/w) 


694 (792) 


264 (284) 




0% (vw) 






623 (780) 


Four Weeks Following Administration 


20%(v/w) 


14J768 (32,636) 


6,050(8,309) 




6.7% (v/w) 


77,632(101,667) 


3,225 (3,472) 




2% (v/w) 


14J037 (18,054) 


2,243 (2,282) 




0% (v/w) 






626 (884) 


Eight Weeks Following Administration 


20%(v/w) 


391903(77,778) 


14,429(46,467) 




6.7% (v/w) 


76,792(172,083) 


8,566(11,619) 




2% (v/w) 


17,065(27,739) 


4,034(4,714) 




0% (v/w) 






345(926) 



As summarized in the above table, the comparative composition formulated with only Phironic F127 
polymer, and no adjuvant material, performed poorly. Comparative compositions formulated with 
only the adjuvant material, and no Phironic® F127 polymer performed better than comparative 
compositions formulated with only Pluronic® F127 polymer, but the test compositions, formulated 
with both the adjuvant material and the Pluronic^Fl 27 polymer, consistently performed the best. The 
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values for the 20% test composition may be lower than expected in this example due to technical 
difficulties performing the assay. 

In Example 1 5, test compositions with DT are formulated with 1 6.25% (w/w) Phronic®F127 
polymer and with 20% (v/w) adjuvant material containing CpG. Comparative compositions with DT 
are also formulated without the Phrenic® F127 polymer, but with the adjuvant material containing 
CpG. The test compositions demonstrate attainment of a higher IgG antibody response following a 
single subcutaneous administration of 1 Lf DT than the comparative compositions, although at later 
times ( after 12 weeks) following administration, the comparative compositions do result in similiar 
IgG antibody responses. 

In Example 16, test compositions with rPA are formulated with 16.25% (w/w) Pluronic® 
F127 polymer and with 20% (v/w) adjuvant material containing CpG. Comparative compositions 
with rPA are also formulated without the Pluronic® Fl 27 polymer, but with either the CpGKxmtaining 
adjuvant material or alternatively with aluminum hydroxide (alum). The test compositions 
demonstrate attainment of a higher IgG antibody response following a single subcutaneous 
administration of 25 jig rPA than the comparative compositions including the alum. Also, the test 
compositions resulted in significantly higher toxin neutralization antibody titers than either the 
comparison compositions with the CpG-containing adjuvant or the comparison compositions 
containing alum. The toxin neutralization assay is a measure of the ability of the test composition to 
raise an antibody response that protects cells against challenge with anthrax lethal toxin and therefore 
is an excellent indicator of the effectiveness of the test composition. 

All statements made herein of my own knowledge are true and all statements made on 
information and belief are believed to be true. I understand that willful false statements and the like 
are punishable by fine or imprisonment, or both ( 1 8 U.S.C. § 1 00 1 ) and may jeopardize the validity of 
this patent application or any patent issuing thereoa 



Respectfully submitted, 





Claire M. Coeshott 
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EXHIBIT A 
TO RULE 132 DECLARATION OF 
CLAIRE M. COESHOTT 

BIOGRAPHICAL SKETCH AND TECHNICAL QUALIFICATIONS 



NAME Coeshott, Claire M. 



TITLE Director, Vaccine Technologies 



EDUCATION/TRAINING 



INSTITUTION AND LOCATION 


DEGREE 
0/ 

applicable) 


YEAR(s) 


FIELD OF STUDY 


University of Bristol, England 


B.Sc, 1 st 


1978 


Pathology 




class, honors 






University of Bristol, England 


Ph.D. 


1982 


Immunology 



RESEARCH AND PROFESSIONAL EXPERIENCE: 



Employment 

1981- 1982 
England. 

1982- 1985 

1985-1988 

1988-1994 
1991-1994 
1994-1996 

1996- 1997 

1997- 1998 

1999- 2000 

2000- 2002 
2002 



Research Assistant, Department of Pathology, University of Bristol, 

Research Fellow, National Jewish Hospital and Research Center, 
Denver, Colorado. 

Research Associate, Division of Membrane Biology, Medical Biology 
Institute, La Jolla, California. 

Group Leader: Immunology, Cortech Inc., Denver, Colorado. 
Team Leader: Lupus Project, Cortech Inc., Denver, Colorado. 
Group Leader: Immunoassay Methods, Biopharmaceutics Department, 
Cortech Inc., Denver, Colorado. 

Group Leader: Protease Inhibitor Program, Pharmacology Department, 
Cortech Inc., Denver, Colorado. 

Research Fellow and Group Leader, Biology Department, Ribozyme 

Pharmaceuticals Inc., Boulder, Colorado. 

Senior Scientist, Ceres Pharmaceuticals Ltd., Denver, Colorado. 

Senior Scientist, RxKinetix Inc. Louisville, Colorado. 

Director, Vaccine Technologies, RxKinetix Inc. Louisville, Colorado. 



Synopsis Of Industrial Experience 
RxKinetix Inc. 2000 - present 

Project leader for vaccine program to evaluate proprietary formulations for vaccine 
delivery. Coordinate research effort in house and with outside collaborators. Develop 
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assays for measurement of antibody and T cell responses to formulations. Liaise with 
business development and legal departments for optimal positioning of technology. 

Globeimmune, Inc (formerly Ceres Pharmaceuticals Ltd.) 1999 - 2000 
Employed as both bench scientist and manager for a SBER-funded project to develop a 
genetically-engineered microorganism as an HIV vaccine. Designed and executed in vivo 
and in vitro experiments for vaccine program: 

• obtained Proof of Principle for vaccine candidate using a tumor protection model 
in mice. 

Ribozyme Pharmaceuticals Inc. 1997 - 1998 

Led multidisciplinary project to develop ribozyme-based therapeutic to treat 
chemoresistance in cancer. Team consisted of 3 Ph.Ds. and 4 RAs. In addition, was line 
manager for 3 RAs within Biology Group: 

• co-ordinated synthesis of ribozymes, designed in vitro experiments with RNA 
endpoints (RNase protection assay and Taqman analysis) and phenotypic 
endpoints (apoptosis). 

• designed and oversaw in vivo experiments to test lead compounds using human 
cancer cell line xenografts in athymic mice 

Cortechlnc. 1989 - 1997 
Immunology Program: Basic Research 

Developed Immunology program using multivalent arrays of haptens on large molecular 
weight carriers such as dextran to suppress or stimulate hapten-specific antibody 
responses in mice. Outcomes of program: 

• patent issued (November 1996) addressing stimulatory aspects of technology which 
formed basis of vaccine program at Cortech. 

• filing of an IND application (March 1995) and subsequent completion of phase I 
clinical trial for a specific immunomodulatory CI-0694, to suppress sulfamethoxazole 
hypersensitivity in AIDS patients . 

Set up tissue culture laboratory as service facility for providing monoclonal antibodies to 
other projects: 

• developed and characterized peptide-specific helper T cell hybridomas and their 
responses to various Cortech compounds. 

• demonstrated activity of Cortech compounds for cytotoxic T cell induction. 

• developed and characterized monoclonal antibodies against fibrinopeptides and 
bradykinin antagonists. 

Protease Inhibitor Program: Research 

Program addressed potential of novel synthetic, substrate-based compounds to inhibit 
enzymatic degradation of tissues and release of various cytokines: 

• designed and executed assays for measuring impact of inhibitors on cytokine 
production (TNFa, IL-lp, IL-2, IL-8) from whole blood as well as from various cell 
types including THP-1 monocytic cell line, Jurkat, neutrophils and monocytes 
isolated from human peripheral blood. 

• oversaw development of extracellular matrix assay to test inhibition of radiolabeled 
matrix degradation. 
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Managerial 

As leader of Lupus project, coordinated a team of up to three Ph.Ds. and four RAs in the 
production of compound to suppress nephritis occurring in the autoimmune disease, 
systemic lupus erythematosus: 

• initiated and oversaw collaborations with researchers in field to assess recognition of 
Cortech compounds by antibodies from human SLE patients. 

• developed ELISPOT assay to measure anti-DNA and anti-histone antibody-secreting 
cells. 

• designed and executed all in vivo experiments to monitor the effects of these 
constructs in lupus-prone mice. 

• lead compound identified. 

Pre-clinical Research 

As member of Biopharmaceutics department, supervised two senior- level RAs and one 
post-doctoral researcher: 

• developed immunoassays to measure specific antibody responses in AIDS patients 
entering phase I clinical trial of CI-0694. ELISA and competition ELISA for IgM, 
IgA and IgG developed and subsequently used for measurement of antibodies in 
samples from phase I trial. Liased with AIDS Clinical Trial Group (ACTG) in 
evaluation of CI-0694. 

• collaborated with physicians at Denver General Hospital in study to investigate 
correlation between antibody levels and failure of desensitization to 
sulfamethoxazole. 

• coordinated clinical studies to examine efficacy of elastase inhibitor, CE-1037, in 
cystic fibrosis and ARDS: defined sample handling procedures for BALF and 
sputum; participated in site visits and initiation of two clinical trials. 

• wrote research reports and SOPs; reviewed INDs, clinical protocols and other 
documents. 

Awards, Honors, Grants 

1 . Leukemia Society of America Special Fellowship, July 1987 - July 1990. 

2. University of Bristol Postgraduate Scholarship, 1978 - 1981. 

Memberships 

British Society for Immunology 
Patents 

1 issued; 2 applications 
Selected Publications 

Grace S.A., Elson, C J. and Coeshott, CM. Production of anti-host IgG by transfer of 
primed histocompatible cells. Clin. Exp. Immunol. 39:449, 1980. 
Elson, CJ. and Coeshott, CM. Tolerance of allotypic determinants induced by lymphoid 
cells from congenic mice bearing the allotype. Immunol. 43:281, 1981. 
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Coeshott, CM. and Grey, H.M. Transfer of antigen presenting capacity to la negative 
cells upon fusion with la-bearing liposomes. J. Immunol. 134:1343, 1985. 
Gay, D., Coeshott, CM., Golde, W., Kappler, J. and Marrack, P. The Major 
Histocompatibility Complex-restricted antigen receptor on T cells IX. Role of accessory 
molecules in recognition of antigen plus isolated IA. J. Immunol. 136:2026, 1986. 
Coeshott, CM., Chesnut, R.W., Kubo, R.T., Grammer, S.F., Jenis, D.M. and Grey, H.M. 
la-specific mixed leukocyte reactive T cell hybridomas: Analysis of their specificity by 
using purified class II MHC molecules in a synthetic membrane system. J. Immunol. 
136:2832, 1986. 

Blodgett, J.K., Coeshott, CM., Roper, E.F., Ohnemus, C, Allen, L.G., Kotzin, B.L. and 
Cheronis, J.C Synthesis and characterization of novel antigen-specific 
immunosuppressive agents and their utilization in the (NZB x NZW)F1 murine model of 
systemic lupus erythematosus. Proc. Amer. Pep. Symp. 12: 873, 1992. 
Coeshott, C, Allen, L., McLeod, D., Cheronis, J. and Kotzin, B. Antigen-specific 
suppression of antibody responses: implications for vaccine design. Vaccines 95. Cold 
Spring Harbor Laboratory Press, 1995. 

De la Cruz, V.F., Cook, C, Allen, L., Strong, P., Blodgett, J., Ohnemus, C, McCall, C, 
Goodfellow, V., McLeod, D., Gross, K., Cheronis, J. and Coeshott, C Antigen-specific 
Immunomodulation (ASIM): the rational design of molecules that are inherently 
immunogenic. Vaccines 95. Cold Spring Harbor Laboratory Press, 1995. 
Pilyavskaya, A., Wieczorek, M., Asztalos, J., Coeshott, C, Francis, M.D. and Blodgett, J. 
Purification of F(ab')2 and Fab 5 fragments from the T cell receptor-specific monoclonal 
antibodies, F23.1 and KJ16, and preparation of conjugates with dexamine. J. 
International Bio-chromatography, 3: 215, 1996. 

Coeshott, C, Ohnemus, C, Pilyavskaya, A., Ross, S.E., Wieczorek, M. Kroona, H., 
Leimer, A. and Cheronis, J. Converting enzyme-independent release of TNFa and IL- 
ip from stimulated THP-1, a human monocytic cell line, in the presence of activated 
neutrophils or purified proteinase 3. Proc. Natl. Acad. Sci. USA, 96: 6261, 1999. 
Stubbs, A.C., Martin, K.S., Coeshott, C, Skaates, S.V., Kuritzkes, D.R., Bellgrau, D., 
Franzusoff, A. ? Duke, R.C and Wilson, C.C. Whole recombinant yeast vaccine activates 
dendritic cells and elicits protective cell-mediated immunity. Nature Medicine 7:625- 
629, 2001. 

Westerink, M.AJ., Smithson, S.L., Srivastava, N., Blonder, J., Coeshott, C, and 
Rosenthal, G.J. Projuvant™ (Pluronic F127®/chitosan) enhances the immune response to 
intranasally administered tetanus toxoid. Vaccine 20: 711-723, 2001. 
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EXHIBIT B 
TO RULE 132 DECLARATION OF 
CLAIRE M. COESHOTT 



EXAMPLE 11: General procedure for preparing and testing antigen delivery compositions 

Preparation of formulations: Pluronic® F127 polymer (National Formulary pharmaceutical grade, 
BASF, Washington, NJ) stock solution was prepared at 34% (w/w) by dissolving in ice-cold PBS 
with complete dissolution achieved by storing overnight (ON) at 4°C. Protasan® (Chitosan 
chloride, ultrapure CL 213; Pronova Biomedical, Oslo, Norway; MW = 272,000; 84% 
deacetylated) stock solutions were prepared at 3% (w/w) in 1.0 % (v/v) acetic acid in sterile water 
(USP grade) and were heated at 37°C to dissolve. An adjuvant containing CpG dinucleotide 
motifs (CpG) was obtained from Qiagen (ImmunEasy™, proprietary formulation containing CpG 
of Qiagen Inc. Valencia, CA) and was added to formulations according to the manufacturer's 
instructions. The antigens evaluated include recombinant anthrax protective antigen (rPA), 
tetanus toxoid (TT), and diphtheria toxoid (DT). Adjuvants, such as those containing chitosan or 
CpG, were also added to the formulations. Unless otherwise noted, the stock solutions were 
mixed together to prepare formulations containing various combinations of antigen, adjuvant 
and Pluronic® F127 polymer. 

Immunization studies in mice : Balb/c female mice (Harlan, Indianapolis, IN) 6 to 8 weeks of age 
were used for these studies. Groups of mice were immunized once subcutaneously (s.c.) with 
antigens in various formulations on day 0. 

Antibody assays: The serum antibody responses to antigens were measured by ELISA. Wells of 
96 well Nunc Maxisorb microtiter plates (Nunc, Gaithersburg, MD) were coated with the 
appropriate concentration of antigen in PBS. Plates were washed with PBS/0.05% Tween 20 and 
blocked with 1% bovine serum albumin (BSA) (Fisher Scientific, Pittsburgh, PA). Serum 
samples were serially diluted in PBS/0.1% BS A/0.05% Tween 20 (PBST) and added to wells in 
triplicate. Following incubation, plates were washed and goat anti-mouse IgG y chain specific 
horseradish peroxidase (HRP)-labeled conjugate (Southern Biotechnology Associates Inc., 
Birmingham, AL) was added in PBST. After further incubation, antibody binding was detected 
with substrate buffer containing tetramethylbenzidine (TMB) (Sigma-Aldrich). Absorbance was 
read with an EIA reader (Molecular Devices, Sunnyvale, CA). Antibody titer was defined as the 
reciprocal of the dilution of serum that would yield an optical density of 0.5. 

Statistics: Data were analyzed for differences using Students t test. A probability (p) of 0.05 or 
less was considered significant. Outliers were identified by Grubb's test. 

Testing of performance of specific formulations with antigens TT, DT and rPA are discussed 
below in Examples 12-16. 

EXAMPLE 12: TTwith chitosan-containing adjuvant in the composition 

Preparation of formulations: TT and Pluronic® F127 stock solutions were prepared as described 
in Example 1 . Protasan® stock solution was prepared at 3% (w/w) in 1.0% (v/v) acetic acid in 
sterile water (USP grade). Tetanus toxoid (Accurate Chemical & Scientific, Westbury, NY) 
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contained 1058 Lf/ml and 2204 Lf7mg protein nitrogen. The various stock solutions were mixed 
together to form vaccine compositions for testing, as follows: 



(i) TT (5 Ltfml), 0.5% (w/w) chitosan and 16.25% (w/w) Pluronic® F127; 

(ii) TT (5 Ltfml), 0.17% (w/w) chitosan and 16.25% (w/w) Pluronic® F127; 

(iii) TT (5 Lf/ml), 0.05% (w/w) chitosan and 16.25% (w/w) Pluronic® F127; 

(iv) TT (5 Ltfml) and 0.5% (w/w) chitosan (no Pluronic® F127); 

(v) TT (5 Lf/ml) and 0. 1 7% (w/w) chitosan (no Pluronic® F 1 27); 

(vi) TT (5 Ltfml) and 0.05% (w/w) chitosan (no Pluronic® F127); and 

(vii) TT (5 Ltfml) and 16.25% (w/w) Pluronic® F127 (no chitosan). 

Immunization studies in mice : Balb/c female mice (Harlan), 6 to 8 weeks of age, were used for 
these studies. Mice were immunized once s.c with 0.5 Lf TT in the various formulations on day 
0. 

Antibody assays: The serum antibody responses to TT were measured by ELISA. Wells of 96 
well Nunc Maxisorb microtiter plates (Nunc, Gaithersburg, MD) were coated with 1 jxg/ml TT in 
PBS. Plates were washed with PBS/0.05% Tween 20 and blocked with 1% bovine serum albumin 
(BSA) (Fisher Scientific, Pittsburgh, PA). Samples were serially diluted in PBS/0.1% 
BSA/0.05% Tween 20 (PBST) and added to wells in triplicate. Following incubation, plates were 
washed and goat anti-mouse IgG y chain specific horseradish peroxidase (HRP) labeled conjugate 
(Southern Biotechnology Associates Inc., Birmingham, AL) was added in PBST. After further 
incubation, antibody binding was detected with substrate buffer containing TMB (Sigma- 
Aldrich). Absorbance was read with an EIA reader (Molecular Devices, Sunnyvale, CA). 
Antibody titer was defined as the reciprocal of the dilution of serum that would yield an optical 
density of 0.5. 

Serum samples were collected at weeks 2 and 5, and analyzed for IgG anti-TT antibodies by 
ELISA. The numerical IgG antibody titer data taken two weeks and five weeks following 
administration is presented in Exhibit C. At five weeks after a single injection, the response in 
animals receiving TT/F127/chitosan was significantly higher than that to TT in either component 
alone (p = 0.02 vs. TT/chitosan and p = 0.0006 vs. TT/F127) with the outlier removed. Figure 
13 graphically summarizes IgG antibody titer data for tests on compositions (i), (iv) and (vii). 
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FIGURE 13 



EXAMPLE 13: TTwith CpG-containing adjuvant in the composition and comparison to 
other delivery vehicles 

Preparation of formulations: . TT and Pluronic® F127 stock solutions were prepared as described 
in Example 1. ImmunEasy™ containing CpG as an adjuvant was added to formulations in an 
amount to provide a dose of 20 |il of the ImmunEasy™ per mouse. Tetanus toxoid (TT; Accurate 
Chemical & Scientific, Westbury, NY) contained 1058 Lf/ml and 2204 Lf/mg protein nitrogen. 
The various stock solutions were mixed together to form vaccine compositions for testing, as 
follows: 

(i) TT (5 Lffml), 20% (v/w) ImmunEasy™ and 16.25% (w/w) Pluronic® F127; 

(ii) TT (5 Ltfml) and 20% (v/w) ImmunEasy™ (no Pluronic® F127); 

(iii) TT (5 Lf/ml), 20% (v/w) ImmunEasy™ formulated with glycerol (no Pluronic® 
F127); and 

(iv) TT (5 Lf/ml) and 20% (v/w) ImmunEasy™ formulated with incomplete Freund's 
adjuvant (no Pluronic® F 127). 

For composition (iii) TT/ImmunEasy™ in glycerol was prepared by mixing glycerol 
(approximately 99%; Sigma- Aldrich) with premixed TT/ImmunEasy™ in PBS. For composition 
(iv), TT in incomplete Freund's adjuvant (EFA) was prepared by emulsification of equal volumes 
of IF A (Sigma-Aldrich) and a 2x TT/ ImmunEasy™ mixture in PBS. 
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Immunization studies in mice : Balb/c female mice (Harlan, Indianapolis, IN), 6 to 8 weeks of age, 
were used for these studies. Groups of mice (n=4) were immunized once s.c. with 0.5 Lf TT in 
the various formulations on day 0. 

Antibody assays: The serum antibody responses to TT were measured by ELISA. Wells of 96 
well Nunc Maxisorb microtiter plates (Nunc, Gaithersburg, MD) were coated with 1 ]ig/ml TT in 
PBS. Plates were washed with PBS/0.05% Tween 20 and blocked with 1% bovine serum albumin 
(BSA) (Fisher Scientific, Pittsburgh, PA). Samples were serially diluted in PBS/0.1% 
BSA/0.05% Tween 20 (PBST) and added to wells in triplicate. Following incubation, plates were 
washed and goat anti-mouse IgG y chain specific horseradish peroxidase (HRP)-labeled conjugate 
(Southern Biotechnology Associates Inc., Birmingham, AL) was added in PBST. After further 
incubation, antibody binding was detected with substrate buffer containing TMB (Sigma- 
Aldrich). Absorbance was read with an EIA reader (Molecular Devices, Sunnyvale, CA). 
Antibody titer was defined as the reciprocal of the dilution of serum that would yield an optical 
density of 0.5. 

Serum samples were periodically collected over a 28 week period and analyzed for IgG anti-TT 
antibodies by ELISA. The numerical IgG antibody titer data at various time points following 
administration is presented in Exhibit D. Figure 14 graphically summarizes the IgG antibody titer 
data through week 16. Data from a representative experiment indicate that at 4 and 8 weeks, the 
presence of the Pluronic® F127 polymer significantly enhanced the IgG antibody response to TT 
compared to antigen/ImmunEasy™ alone (p = 0.0023 and 0.029 respectively). Furthermore, the 
response to TT/F127/ImmunEasy™ was significantly higher than that elicited by 
TT/ImmunEasy™/IFA (p = 0.017 and 0.029 respectively). TT/ImmunEasy™ was also combined 
with glycerol to make a comparison with another matrix used as both a cryoprotectant and a 
sustained release vehicle. However, this formulation caused no increase in the anti-TT immune 
response compared to TT/ImmunEasy™ . 



Comparision of TT/F127/CpG, TT/CpG, TT/IFA/CpG and 
TT/CpG/glycerol 
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EXAMPLE 14: TTwith CpG-containing adjuvant in the composition 

Preparation of formulations: TT and Pluronic® F127 stock solutions were prepared as described 
in Example 1. ImmunEasy™ containing CpG as an adjuvant was added to formulations in an 
amount to provide a dose of 20/xl, 6.7 jal or 2 \x\ of the ImmunEasy™ per mouse. Tetanus toxoid 
(TT; Accurate Chemical & Scientific, Westbury, NY) contained 1058 Lf/ml and 2204 Lf/mg 
protein nitrogen. The various stock solutions were mixed together to form vaccine compositions 
for testing, as follows: 

(i) TT (5Lf/ml), 20% (v/w) ImmunEasy™ and 16.25% (w/w) Pluronic® F127; 

(ii) TT (5 Ltfml), 6.7% (v/w) ImmunEasy™ and 16.25% (w/w) Pluronic® F127; 

(iii) TT (5 Lf/ml), 2% (v/w) ImmunEasy™ and 16.25% (w/w) Pluronic® F 127; 

(iv) TT (5 Lf/ml) and 20% (v/w) ImmunEasy™ (no Pluronic® F 1 27); 

(v) TT (5 Lf/ml) and 6.7% (v/w) ImmunEasy™ (no Pluronic® F127); 

(vi) TT (5 Lf/ml) and 2% (v/w) ImmunEasy™ (no Pluronic® F127; and 

(vii) TT (5 Ltfml) and 16.25% (w/w) Pluronic® F127 (no ImmunEasy™) . 

Immunization studies in mice : Balb/c female mice (Harlan, Indianapolis, IN), 6 to 8 weeks of age, 
were used for these studies. Groups of mice (n=8) were immunized once s.c. with 0.5 Lf TT in 
the various formulations on day 0. 

Antibody assays: The serum antibody responses to TT were measured by ELISA. Wells of 96 
well Nunc Maxisorb microtiter plates (Nunc, Gaithersburg, MD) were coated with 1 |ag/ml TT in 
PBS. Plates were washed with PBS/0.05% Tween 20 and blocked with 1% bovine serum albumin 
(BSA) (Fisher Scientific, Pittsburgh, PA). Samples were serially diluted in PBS/0.1% 
BSA/0.05% Tween 20 (PBST) and added to wells in triplicate. Following incubation, plates were 
washed and goat anti-mouse IgG y chain specific horseradish peroxidase (HRP) labeled conjugate 
(Southern Biotechnology Associates Inc., Birmingham, AL) was added in PBST. After further 
incubation, antibody binding was detected with substrate buffer containing TMB (Sigma- 
Aldrich). Absorbance was read with an EIA reader (Molecular Devices, Sunnyvale, CA). 
Antibody titer was defined as the reciprocal of the dilution of serum that would yield an optical 
density of 0.5. 

Serum samples were collected at weeks 2, 4, and 8 and assayed for the presence of IgG anti-TT 
antibodies by ELISA. The numerical IgG antibody titer data at various time points following 
administration is presented in Exhibit E. Figure 15 graphically summarizes IgG antibody titer 
data for compositions (iii), (vi) and (vii). The data indicate, for example, that at week 4, the 
formulation of TT with F127/ImmunEasy™(2%) already elicits a significantly higher response 
than that elicited by either component mixed with antigen alone (p = 0.001 vs. TT/ImmunEasy™ 
and p = 0.0003 vs. TT/F127). 
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Comparision of TT/F127/CpG, TT/CpG and TT/F127 
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EXAMPLE 15: DTwith CpG-containing adjuvant in the composition 

Preparation of formulations: ImmunEasy™ containing CpG as an adjuvant was added to 
formulations in an amount to provide a dose of 20 (il of the ImmunEasy™ per mouse. Diphtheria 
toxoid (DT; Accurate) contained 2100 Lf/ml and 1667 Lf/mg protein nitrogen. The various stock 
solutions were mixed together to form vaccine compositions for testing, as follows: 

(i) DT (1 Lf/dose), 20% (v/w) ImmunEasy™ and 16.25% (w/w) Pluronic® F127 and 

(ii) DT (1 Lf/dose) and 20% (v/w) ImmunEasy™ (no Pluronic® F127). 

Immunization studies in mice : Balb/c female mice (Harlan), 6 to 8 weeks of age, were used for 
these studies. Groups of mice (n=4) were immunized subcutaneously (s.c) with 1 Lf DT in the 
various formulations on day 0. 

Antibody assays: The serum antibody responses to DT were measured by ELISA. Wells of 96 
well Nunc Maxisorb microtiter plates (Nunc, Gaithersburg, MD) were coated with 10|ug/ml DT in 
PBS. Plates were washed with PBS/0.05% Tween 20 and blocked with 1% bovine serum albumin 
(BSA) (Fisher Scientific, Pittsburgh, PA). Samples were serially diluted in PBS/0.1% 
BSA/0.05% Tween 20 (PBST) and added to wells in triplicate. Following incubation, plates were 
washed and goat anti-mouse IgG y chain specific horseradish peroxidase (HRP)-labeled conjugate 
(Southern Biotechnology Associates Inc., Birmingham, AL) was added in PBST. After further 
incubation, antibody binding was detected with substrate buffer containing TMB (Sigma- 
Aldrich). Absorbance was read with an EIA reader (Molecular Devices, Sunnyvale, CA). 
Antibody titer was defined as the reciprocal of the dilution of serum that would yield an optical 
density of 0.5. 

Serum samples were periodically collected over a 32 week period and analyzed for IgG anti-TT 
antibodies by ELISA. The numerical IgG antibody titer data at various time points following 
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administration is presented in Exhibit F. Figure 16 graphically summarizes IgG antibody titer 
data. Data from this experiment indicate, for example, that at 4 and 8 weeks after a single 
injection, the presence of the Pluronic® F127 polymer and ImmunEasy™ (composition (i)) 
antigen enhanced the IgG antibody response to DT compared to the use of ImmunEasy™ alone 
(composition (ii)). 
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FIGURE 16 



EXAMPLE 16: rPA with CpG-containing adjuvant in the composition 

Preparation of formulations: ImmunEasy™ containing CpG as an adjuvant was added to 
formulations in an amount to provide a dose of 20 |il of the ImmunEasy™ per mouse. rPA was 
obtained from the NIH in the form of a lyophilized protein in 5 mM Hepes, pH 7.4. It was 
reconstituted in sterile water (USP grade) at 2 mg/ml before formulation. The various stock 
solutions were mixed together to form vaccine compositions for testing, as follows: 

(i) rPA (250Mg/ml), 20% (v/w) ImmunEasy™ and 16.25% (w/w) Pluronic® F127 and 

(ii) rPA (250/xg/ml) and 20% (v/w) ImmunEasy™ (no Pluronic® F 127). 

Also prepared was a third vaccine composition for testing, as follows: 

(iii) rPA adsorbed to aluminum hydroxide (alum) was prepared by adsorption of rPA to 
Imject® alum (Pierce Endogen, Rockford, IL) according to manufacturer's instructions. 

Immunization studies in mice : Balb/c female mice (Harlan, Indianapolis, IN), 6 to 8 weeks of age, 
were used for these studies. Groups of mice (n=6) were immunized s.c with 25p.g rPA in the 
various formulations on day 0. 
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Antibody assays: The serum antibody response to rPA was measured by ELISA. The protective 
capacity of antibodies was measured in vitro using a toxin neutralization assay. For ELISA, wells 
of 96 well Nunc Maxisorb microtiter plates (Nunc, Gaithersburg, MD) were coated with 1 (ig/ml 
rPA in PBS. Plates were washed with PBS/0.05% Tween 20 and blocked with 1% bovine serum 
albumin (BSA) (Fisher Scientific, Pittsburgh, PA). Samples were serially diluted in PBS/0.1% 
BSA/0.05% Tween 20 (PBST) and added to wells in triplicate. Following incubation, plates were 
washed and goat anti-mouse IgG y chain specific horseradish peroxidase (HRP)-labeled conjugate 
(Southern Biotechnology Associates Inc., Birmingham, AL) was added in PBST. After further 
incubation, antibody binding was detected with substrate buffer containing TMB (Sigma- 
Aldrich). Absorbance was read with an EIA reader (Molecular Devices, Sunnyvale, CA). 
Antibody titer was defined as the reciprocal of the dilution of serum that would yield an optical 
density of 0.5. 

Serum samples were periodically collected over an 12 week period and analyzed for IgG 
antibodies by ELISA. Figure 17 graphically summarizes IgG antibody titer data. The data 
indicate that rPA/F127/ ImmunEasy™ induced an early rise in IgG antibodies and that this 
response was significantly higher than the response to rP A/alum (p < 0.05). 

Toxin Neutralization Assay (TNA Y Serum samples were tested for their ability to prevent the 
lethal toxin (protective antigen + lethal factor (LF))-induced mortality of J774A.1 cells 
(American Type Culture Collection, Manassas, VA). Recombinant LF (rLF) was obtained from 
the NHL Aliquots of 0.2 ml cell suspension (6 to 8x1 0 5 cells/ml) in Dulbecco's modified Eagle's 
medium with 10% fetal bovine serum (Invitrogen, Carlsbad, CA) were plated into flat 96-well 
cell culture plates (Corning Costar, Acton, MA). Serial dilutions of pre- and post-immune serum 
samples were made in TSTA buffer (50 mM Tris pH 7.6, 142 mM sodium chloride, 0.05% 
sodium azide, 0.05% Tween 20, 2% BSA). PA and LF at final concentrations of 50 and 40 ng/ml 
respectively were added to each antiserum dilution. After incubation for 1 hour, 10 jul of each of 
the antiserum-toxin complex mixtures was added to 100 jil of J774A.1 cell suspension. The 
plates were incubated for 5 hours at 37°C in 5% C0 2 . Twenty-five \A of 3-[4,5-dimethyl-thiazol- 
2-y-]-2,5-diphenyltetrazolium bromide (MTT, Sigma-Aldrich) at 5 mg/ml in PBS was then added 
per well. After 2 hour incubation, cells were lysed and the reduced purple formazan solubilized 
by adding 20% (w/v) sodium dodecyl sulfate (SDS) in 50% dimethylformamide, pH 4.7. OD was 
read at 570 nm on an EIA reader. The lethal toxin-neutralizing antibody titers of individual serum 
samples, calculated by linear regression analysis, were expressed as the reciprocal of the antibody 
dilution preventing 50% of cell death and normalized to a control rabbit anti-rPA hyperimmune 
serum (NIH). Pre and post-immunization serum toxin neutralization titers were compared by the 
Sign test. Toxin neutralization titers between groups were compared by the use of the Mann 
Whitney U test. P values less than or equal to 0.05 were considered to indicate a significant 
difference. 

The functional nature of the immune response to rPA was measured by TNA. The results of 
these studies (summarized graphically in Figure 18) indicate that formulation of rPA with F127/ 
ImmunEasy™ induces toxin neutralization titers significantly higher than formulation of rPA 
with alum (p=0.002) and rPA with ImmunEasy™ ( p=0.041). The TNA titers were measured 8 
weeks post immunization. 
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Comparision of rPA/F127CpG, rPA/F127 and rPA/alum 
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EXHIBIT C 
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EXAMPLE 12 - IgG ANTIBODY TITER DATA - CHITOSAN ADJUVANT 
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EXHIBIT E 
TO RULE 132 DECLARATION OF 
CLAIRE M. COESHOTT 



EXAMPLE 14 - IgG ANTIBODY TITER DATA - CpG ADJUVANT 
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